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(54) METHOD FOR PRODUCING TIRE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a tire which can continuously mold tires 
different in size by moving the tires being molded 
between operating stations without largely changing 
the structure of the tires and without wasting energy 
and time. 

SOLUTION: In the molding of a green tire, a toroidal 
molding drum which can be expanded/contracted 
toroidally is moved in a prescribed cycle time 
between the operating stations. In any operating 
station, a carcass band and both bead-cores are 
arranged on the drum, the bead-cores are locked, the 
drum is expanded to extend the carcass band 
toroidally between the bead-cores, the side part of 
the carcass band is turned over around the bead-cores outward and radially, and while the 
bead-cores are locked to the drum, a tire constitution member is assembled to mold the 
green tire. After that, the drum is contracted, beads are unlocked, and the green tire is 
detached from the drum. 
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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translati 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It faces manufacturing the product tire of two or more sizes chosen from size, a group defined 
beforehand -- The tire in the middle of molding is moved for between these stations of the molding 
system which has two or more activity stations one by one. At each activity station In the 
manufacture approach of a tire of having the process which attaches the tire configuration member 
beforehand defined corresponding to each activity station one by one, and casts the Green tire by the 
predetermined tact time, and the process which vulcanizes the cast Green tire, 
The Green tire is cast based on the molding sequence including the combination of the Green tire 
into which mutually different size chosen from from according to necessary among the sizes of the 
former Nonkazu group gets mixed up defined beforehand, 

Among said activity stations, at one or more ones of stations A carcass band and both bead cores are 
arranged in toroidal-like molding drum lifting which can expand and contract in the shape of toroidal 
one. After locking a bead core, expanding the diameter of this molding drum subsequently making a 
carcass band extend in the shape of toroidal one between both bead cores and rolling back 'the flank 
part of a carcass band to the method of the outside of radial around a bead core, The manufacture 
approach of the tire which constructs a tire configuration member, locking a bead core to a toroidal- 
like molding drum, casts the Green tire, reduces the diameter of a molding drum after that, unlocks a 
bead, and removes the Green tire from this molding drum 
[Claim 2] 

It faces forming said carcass band, and after attaching this member to cylindrical molding drum 
Iitting at the activity station corresponding to each of an inner liner member and a carcass member 
and torming a carcass band, a carcass band is removed from a cylindrical molding drum 
The manufacture approach of a tire given in claim 1 which attaches a belt member, a tread member 
and a sidewall member at the activity station corresponding to each after said process which faces ' 
casting said Green tire and rolls back the flank part of a carcass member by toroidal-like molding 
drum lifting. & 

[Claim 3] 

at least one tire configuration member attached at said activity station - said group - one kind of 
member element common to size defined beforehand - becoming - said group - the manufacture 
approach of claim 1 by which only the amount beforehand defined for every tire configuration 
member attaches a member element, and casts the Green tire to all sizes, or a tire given in 2 
[Claim 4] 

At least one of said the tire configuration members uses as said member element the rubber ribbon of 
the predetermined ingredient continuously extruded from the mouthpiece of a predetermined cross- 
section configuration, and it is cylindrical or the manufacture approach of a tire according to claim 3 
which winds this rubber ribbon spirally by toroidal-like molding drum lifting, carries out the 

laminating of this to a predetermined cross-section configuration, and attaches this tire configuration 
member. 

[Claim 5] 

At least one of said the tire configuration members uses as said member element the continuation 
sheet of the predetermined width of face which consists of a predetermined ingredient. So that the 
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decision side of the split which judged for every die length and was judged which was able to define 
this continuation sheet beforehand for every size may be located in a line with a hoop direction by 
molding drum lifting Claim 3 which connects only the number of sheets which was able to define the 
split beforehand for every size, and attaches this tire configuration member, or the manufacture 
approach of a tire given in 4. 
[Claim 6] 

The manufacture approach of the tire according to claim 3 which contains an inner liner member a 
carcass member, and a belt member in the tire configuration member indicated by the tire 
configuration member indicated by claim 4 at claim 5 including the tread member and the sidewall 
member. 

[Claim 7] 

At least one tire configuration member is cylindrical or the manufacture approach of a tire according 

J t0 6 attached b y toroidal-like molding drum lifting directly about said member element. 
[Claim 8] 

At least one tire configuration member is cylindrical or the manufacture approach of a tire according 
to claim 3 to 7 attached by toroidal-like molding drum lifting about said member element combined 
after combining said member element by one tire 
[Claim 9] 

Th l n !T fa u tUre a PP[ oach of a tire according to claim 1 to 8 of changing a tact time for every baton 
so that the shortest idle time may serve as zero mostly among the idle times of each activity station 
in each baton which becomes settled based on said molding sequence defined beforehand. 
[Claim 10] 

A mutual location gap or a mutual include-angle gap with the axial center of the carcass band at the 
time of setting a bead core to the periphery of a carcass band and the axial center of a bead core 
prepares beforehand the presumed type which presumes the wave-like primary harmonic component 
of the radial runout which occurs in the carcass band which bulged in the shape of toroidal one, 
The wave of the radial runout of the carcass band which bulged in the shape of toroidal one is 

searched for ™ ^ rCVerSal WWCh reversed the P rimar y harmonic component is 

Then it faces casting the tire of the same size by the briquetting machine which cast this tire. It 
counts backward and asks for a mutual location gap or a mutual include-angle gap with the axial 
center of a carcass member and bead core axial center which occur this reversal wave from said 
presumed type. The manufacture approach of the tire according to claim 1 to 9 which only the gap 
cal ed for by this presumed type is changed towards the gap asked for one [ at least ] location or 

c^aS ba^in it*" CCnter ° f 3 bCad C ° re by presumed l We. and sets a bead core to a 
[Claim 11] 

The manufacture approach of the tire according to claim 1 to 10 which carries out sequential 
initiation of the vulcanization of the Green tire cast by said predetermined tact time, and ends 
vulcanization of these tires by said predetermined tact time 
[Claim 12] 

The manufacture approach of the tire according to claim 1 to 1 1 which starts inspection of the 
vulcanized tire by said predetermined tact time. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

a group as which this invention was determined beforehand - it is related with the manufacture 
approach, tire molding system, and tire manufacturing system of the tire which can be manufactured 
without changing the conventional tire structure greatly especially about the manufacture approach 
tire molding system, and tire manufacturing system of the tire which can support high productivity' 
[0002] tire ° f dlfferent Size gets mixed U P the P rod uct tire of two or more sizes chosen from size. 
[Description of the Prior Art] 

To heighten the production capacity of a tire is desired developing increasingly, having complicated 
the manufacturing system of a tire, and especially the molding system that casts the Green tire 
i -m ..... ^urc^jincnt 

of tire quality, or improvement in 
productivity, and controlling the occupancy tooth space and cost of a molding system. Therefore 
instead of forming several conventional tire many briquetting machines which attach tire 
configuration members various by one place Although two or more activity stations which attach 
these according to each tire configuration member are prepared and the molding system which 
conveys the tire in the middle of molding is used in between these stations by the predetermined tact 
time It is difficult to change and attach the tire configuration member corresponding to two or more 
sizes at each station within a predetermined tact time in this molding system. Since the tire with 
which two or more sizes were mixed cannot be cast continuously, it cannot respond to a smallness 
[0003] aCtUal COndition is that the utiliza tion is limited extremely. 

The system which can cast.the tire of size continuously is proposed, a group with which two or more 
sizes were mixed since this problem was coped with - for example, the patent reference 1 - a group 
made symmetrical [ this system / molding ] - the configuration member of the tire of size ~ 
attaching - facing -- this group of each configuration member - only the amount to which it is set 
betorehand the whole size combines a member element common to size, and this configuration 
member is attached. And after a cross section attaches each tire configuration member on the rigid- 
body core which carried out the toroidal configuration and forms the Green tire on a rigid-body core 
this already proposed molding system vulcanizes a tire, equipped with a rigid-body core, and takes ' 
out a tire [ finishing / vulcanization ] from a rigid-body core at the last 
[0004] 

[Patent reference 1 ] 

International public presentation WO No. 01/39963 pamphlet 
[0005] v 

[Problem(s) to be Solved by the Invention] 

However, this molding system is holding the following troubles. Although the new tire structure for 
fixing a carcass to a bead core must be adopted since the conventional structure where the structural 
change from the conventional tire was obliged in the first place in order to attach a member on a 
rigid-body core, for example, the above carcass ply was further turned up around each bead core on 
the tire radial outside is not employable, the dependability about this new tire structure is not 
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established enough yet. 
[0006] 

At a molding process, in a vulcanization process, the temperature up of the rigid-body core used also 
in case the Green tire cast also when the second problem cast the Green tire is vulcanized needs to be 
earned out, for this reason, I hear that the energy and time amount which heat a rigid-body core or 

[0007]° ^ WaStCd Vainly ' 311(1 U thCm WWle being held at ordinarv temperature. 
This invention is made in view of such a trouble, can cast continuously the tire with which the tire in 
the middle of molding was moved, and two or more sizes were mixed in between each activity 
station, and aims at moreover offering the manufacture approach of the tire which does not change 
structure from the former sharply, and makes neither energy nor time amount useless. 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, this invention is made and shows the summary 

configuration and operation below. 

[0009] 

It faces manufacturing the product tire of two or more sizes chosen from size, a group as which the 
manufacture approach of a tire according to claim 1 was determined beforehand - The tire in the 
middle of molding is moved for between these stations of the molding system which has two or more 
activity stations one by one. At each activity station In the manufacture approach of a tire of having 
the process which attaches the tire configuration member beforehand denned corresponding to each 
activity s ation one by one and casts the Green tire by the predetermined tact time, and the process 
which vulcanizes the cast Green tire, 

The Green tire is cast t based on the molding sequence including the combination of the Green tire 

foil S T y f nt size , chosen from from according to necessary among the sizes of the 
former Nonkazu group gets mixed up defined beforehand 

iTnS^S 'i? ti0n8 , , / t 0I !f ° r T° re ° neS of sta tions A carcass band and both bead cores are 
nne lt l ^t^™ 1 *^ d ™« ™™S which can expand and contract in the shape of toroidal 
one. After locking a bead core, expanding the diameter of this molding drum subsequently making a 
carcass band extend in the shape of toroidal one between both bead Jres and rollinTback\"tank 
part of a carcass band to the method of the outside of radial around a bead core, A tfre configuration 

^tr;^ 011 /" 1 ^ l0 / kmg , ^ bCad C ° re t0 3 to n>idal-like elding drum, the Green ureTs^as 
after that, me diameter of a molding drum is reduced, a bead is unlocked, and the Green tire is 
removed from this molding drum. 
[0010] 

Since a carcass band is turned up around a bead core on the toroidal-like molding drum which can 
expand and contract m the shape of toroidal one according to the manufacture 4^7^ 
concerning this invention Since the tire of the conventional reliable structure caA be fonned and the 
Green tire is removed from a toroidal-like molding drum at the last of a molding process Wimout 
wasting useless energy that what is necessary is just to heat the Green tire at the following 
vulcanization process moreover, said group - since the Green tire is cast based on the molding 
sequence mcludmg the combination of the Green tire into which mutually different size chosen from 
from according to necessary among sizes gets mixed up defined beforehand, the tire with which two 
or more sizes were mixed can be cast continuouslv 
[0011] *' 

Furthermore after the manufacture approach of this tire rolls back the flank part of a carcass band to 
the method of the outside of radial around a bead core, Since tire configuration members, such^ a 
belt member and a tread member, are constructed locking a bead core to a toroidal-like molding 

i a T V 18 Tr* l \ C ° ntraStS With * e approach of Elding the crosswise central part 
which bulged in the shape of [ of a carcass band ] toroidal one instead of locking a bead core to a 
toroidal-hke molding drum, and attaching these tire configuration members. By making highly 
precise positioning w,th the tire configuration member and molding drum which are attached It can 
be attached with a bead core, a relative position with these tire configuration members can be made 
into what has a high precision, and the tire which was excellent in the highly precise uniformity 
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engine performance can be formed. 
[0012] 

The manufacture approach of a tire according to claim 2 is faced forming said carcass band in the 
place indicated to claim 1, and after it attaches this member to cylindrical molding drum lifting at the 
activity station corresponding to each of an inner liner member and a carcass member and forms a 
carcass band, it removes a carcass band from a cylindrical molding drum, 
It faces casting said Green tire and a belt member, a tread member, and a'sidewall member are 
attached at the activity station corresponding to each after said process which rolls back the flank 
part of a carcass member by toroidal-like molding drum lifting 
[0013] 

Since a belt member, a tread member, and a sidewall member are attached to molding drum lifting 
whose diameter was expanded in the shape of toroidal one according to the manufacture approach of 
this tire The deformation after attachment of these members can be controlled to min. Again Since 
these are attached to cylindrical molding drum lifting about the inner liner member and carcass 
member which can disregard the effect on quality even if it deforms in the shape of toroidal one after 
attachment While making efficient attachment possible, it can be made to correspond to many sizes 
on the simple drum configuration, therefore a kind of simple drum which are called a cylinder 
[0014] 

At least one tire configuration member attached to the place which indicates the manufacture 
approach of a tire according to claim 3 to claim 1 or 2 at said activity station said group - one kind 
of member element common to size defined beforehand -- becoming - said group - to all sizes only 
the amount beforehand defined for every tire configuration member attaches a member element' and 
casts the Green tire. ' 

[0015] 

according to the manufacture approach of this tire - at least one tire configuration member -- a 
group - since the equipment which manufactures this tire configuration member since it consists of 
one kind of member element common to size, and the equipment which attaches this can be 
constituted very simply, only the amount defined beforehand can attach a member element and it can 
be made to correspond to each size, size can be changed extremely in a short time 
[0016] 

At least one of said the tire configuration members uses as said member element the rubber ribbon of 
the predetermined ingredient continuously extruded from the mouthpiece of a predetermined cross- 
section configuration at the place which indicates the manufacture approach of a tire according to 
claims to claim 3, and they are cylindrical or the thing which winds this rubber ribbon spirally by 
toroidal-hke molding drum lifting, carries out the laminating of this to a predetermined cross-section 
configuration, and attaches this tire configuration member 
[0017] 

Since according to the manufacture approach of this tire one kind of continuous rubber ribbon is 
rolled spirally, carries out a time and the laminating of this is carried out, the tire configuration 
member which consists of a necessary rubber ingredient can be formed in a necessary cross-section 
configuration. 

[0018] 

In the place which indicates the manufacture approach of a tire according to claim 5 to claim 3 or 4 
at least one of said the tire configuration members So that the continuation sheet of the 
predetermined width of face which consists of a predetermined ingredient may be used as said 
member element and the decision side of the split which judged for every die length and was judged 
which was able to define this continuation sheet beforehand for every size may be located in a line 
with a hoop direction by molding drum lifting Only the number of sheets which was able to define 
mnim beforehand for ever y size is connected, and this tire configuration member is attached. 

According to the manufacture approach of this tire, since the split which was able to define the 
continuation sheet beforehand for every size and which judged for every die length and was judged 
is arranged in molding drum lifting and this tire configuration member is attached If several ready 
splits are put m order to every tire size, by choosing the width of face of a split so that the member of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/5/2 006 



JI\2004-174765,A [DETAILED DESCRIPTION] 



Page 4 of 1 9 



tire 1 duty may be formed, a size change can be performed in a short time, and production of the 

multi-size abouchement can be enabled. 

[0020] 

The manufacture approach of a tire according to claim 6 contains an inner liner member, a carcass 
member, and a belt member in the tire configuration member indicated by the tire configuration 
member indicated by claim 4 at the place indicated to claim 3 at claim 5 including the tread member 
and the sidewall member. 
[0021] 

According to the manufacture approach of this tire, since the primary member was attached in this 

way, many sizes can be changed in a short time. 

[0022] 

At least one tire configuration member is cylindrical or a thing to attach by toroidal-like molding 
drum lifting directly about said member element at the place which indicates the manufacture 
approach of a tire according to claim 7 to either of claims 3-6. 
[0023] 

According to this tire manufacture approach, since said member element is attached without a stock 
by direct molding drum lifting, the tooth space which keeps the middle ingredient of this member 
can be reduced, and it can be made to be able to respond also to the last size change, and more 
flexible production can be performed. 
[0024] 

After at least one tire configuration member combines said member element with the place which 
indicates the manufacture approach of a tire according to claim 8 to either of claims 3-7 by one tire 
they are cylindrical or the thing to attach by toroidal-like molding drum lifting about said combined 
member element. 
[0025] 

since it has the stock of the member of only tire 1 duty according to this tire manufacture approach - 
the last size - while it can be made to correspond still strangely more flexibly, when the attachment 
time amount to a molding drum is shortened, this is directly attached to a molding drum and that 
attachment time amount serves as **** of TAIKUTO time compaction, this can be shortened by 
carrying out tire 1 duty formation beforehand, and preparing this 
[0026] 

The manufacture approach of a tire according to claim 9 changes a tact time for every baton so that 
the shortest idle time may serve as zero mostly among the idle times of each activity station in each 
baton which becomes settled at the place indicated to either of claims 1-8 based on said molding 
sequence defined beforehand. 
[0027] 

Since according to this tire manufacture approach it can change with the combination of the size of a 
tire while casting a TAIKUTO time as mentioned above and the thing of the shortest can be carried 
out, the average molding number per time amount can be made to increase 
[0028] 

As for the manufacture approach of a tire according to claim 10, a mutual location gap or a mutual 
mclude-angle gap with the axial center of the carcass band at the time of setting a bead core to the 
periphery of a carcass band at the place indicated to either of claims 1-9 and the axial center of a 
bead core prepares beforehand the presumed type which presumes the wave-like primary harmonic 
component of the radial runout which occurs into the Green tire, 

The radial runout of the Green tire is measured by round, and the reversal wave which reversed the 
primary harmonic component is searched for, 

Then, it faces casting the tire of the same size by the briquetting machine which cast this tire. It 
counts backward and asks for a mutual location gap or a mutual include-angle gap with the axial 
center of a carcass member and bead core axial center which occur this reversal wave from said 
presumed type. Only the gap called for by this presumed type is changed towards the gap asked for 
one [ at least ] location or include angle of an axial center of a bead core by this presumed type, and 
a bead core is set to a carcass band in it. 
[0029] 
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As for the hoop direction phase and its amount of gaps of the mutual location gap with the axial 

nnH Inh^nTT ' the Ce " ter ° f a bead ° r m incl ^-angle gap, and the phase 
and amplitude of a primary harmonic component of the Green tire, it turns out that it turns out that 
there is respectively strong correlation, and the radial runout of the Green tire and RFV of a product 
tire have big correlation. [ of a radial runout 1 
[0030] 

According to this tire manufacture approach, equipment is formed in adjustable so that it may 
become controllable about the set location or include angle of a bead core, the radial runout of the 
Green tire is measured by round, the set location or include angle of a bead core can be controlled for 
r r T ab °u tha * Green tire ^ which ^ epigenesis mold is carried out, the radial 

F^OMF^ Sma "' theref ° re RFV ° f 3 Pr ° dUCt tire Can be reduced ' and uni " 

[003 1 ] 

vu'LT^f ,h P r aC \° f 3 ^ u C ° rding t0 Claim 1 1 Carries out ^quential initiation of the 

f m 6 " tire which is said predetermined tact time and was cast at the place 
indicated to either of claims 1-10, is said predetermined tact time and ends vulcanization of these 

[0032] 

Since according to this tire manufacture approach vulcanization of a tire is started and it ends 
synchronizing with molding of the Green tire, the middle inventory between a tire molding system 
m^ir 1CamZatl ° n SyStCm the middle inventoi y ^ a tire vulcanization system c^f be 
[0033] 

^ed^ZTJT° aCh f 3 tire 1 accordin S to claim 12 starts inspection of the tire which is said 
predetermined tact time and was vulcanized at the place indicated to either of claims 1-12. 

^oSe^ synchronizing with vulcanization of a tire, since a tire 

reducible ^ CtWeen 3 tirC vu,canization s ystem and tire check system is 

[0035] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of this invention is explained based on drawing 1 thru/or drawing 1 8 . 

DmwmgJ. is the plane configuration Fig. of the tire manufacturing system 1 used for the 
manufacture approach of the tire of this operation gestalt, and the fir ^manufacturing system 1 is 
equipped with the tire molding system 2, the tire vulcanization system 3, and theTrf cSyJL, 6 
first, it is based on the plane configuration Fig. of the tire molding system 2 shownTn dr^ng 2 ' 
and explams the manufacture approach at the time of casting the fiJmolding syTem fiSH? ' 

[0036] 

The tire molding system 2 consists of the first molding unit 4 and the second moldine unit 5 which 
adjoined mutually and have been arranged. The first molding unit 4 is equiWd wi* ^TstrlS L 
orbit 13 to which three activity stations CI, C2, and C3, the first molding tSTlTwlSSStoST 

tT* V ar ? Und , a mam S , aft WhilC su PP° rtin g the cylindrical molding dmm 11 the transfer Imck 4 
andtte first molding truck 12 are moved among the activity stations CI, C2, and C3 ' 

The second molding unit 5 is equipped with the endless orbit 23 and the Green tire transfer truck ?4 
to which the second molding truck 22 and the second molding truck 22 i^^r^tht 
drum 21 around a main shaft are moved among the activity sfation ■ F T -F T and ^reen Jre 
conveyance conveyor 25 which conveys the Green tire to a vulcanization ^vs"e^wh1inr s unnorf, 
"^activity stations F1-F9 and the toroidal-like molding drum 21 y PP ° rtS 

'SS^SSSci^ C2tc h 3 Z£Tl Cy ! ^ m °i ding dmm 1 1 repeatS migration from th * 
dcuviry station CI trom C2 to C3 to C2 by the tact time predetermined in the order from C3 to CI . 
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The transfer truck 14 repeats the round trip between the activity stations C3 and Fl . Moreover, the 
second molding truck 22 which carried the toroidal-like molding drum 21 repeats migration of the 
clockwise rotation between each activity station by the predetermined tact time like F2 from the 
activity station Fl. In addition, in the example of the tire molding system 2 of the operation gestalt 
shown in drawing, one set and the second eight molding trucks 12 are formed for the first molding 
truck 12. Moreover, each truck 12 and 22 is positioned [ both ] in a high precision by the pointing 
device formed in each station, after between stations is moved by the driving gear which is not 
illustrated and being stopped at each station. 
[0039] 

Drawing 3 - drawing 8 are the meridian sectional views showing the tire in the middle of being cast 
using this molding system 2 for every step. As shown in drawing 3 (a), first, at the activity station CI 
The canvas chafer member CCH arranged at the inner liner member IL and its radial periphery using 
inner liner member attachment equipment 15 and canvas chafer member attachment equipment 16 
respectively is attached on the cylindrical molding drum 1 1 . Subsequently As the cylindrical 
molding drum 1 1 is moved to the activity station C2 and it is shown in drawing 3 (b) The carcass 
member P of the squeegee member SQ of one layer or a bilayer and one layer, or a bilayer is 
attached to the radial outside of the inner liner member IL and the canvas chafer member CCH using 
squeegee member attachment equipment 1 7 and carcass member attachment equipment 1 8 The 
carcass band CB is formed. 
[0040] 

In addition, in drawing 3 (b), although the squeegee member SQ and the carcass member P show the 
case where it is the much more respectively, when these are bilayers, respectively, they are attached 
in order of the squeegee member SQ by the side of a inner layer, the carcass member by the side of a 
inner layer, the squeegee member SQ by the side of an outer layer, and the carcass member P by the 
side of an outer layer. Moreover, it has two or more segments which the cylindrical molding drum 1 1 
is divided into a hoop direction, and expand and contract to radial, it is constituted possible 
[ expanding and contracting ], and these members are arranged on the periphery of the cylindrical 
molding drum 1 1 in the condition of having expanded the diameter 
[0041] 

On the other hand, the bead filler sets to the transfer truck 14 the presetting bead PB of the pair bv 
which presetting was carried out to the bead core at the activity station C3. And as shown in drawing 
3 (c), the carcass band CB is arranged inside [ radial ] the presetting bead PB of a pair [ finishin_77 
set ] The transfer truck 14 is equipped with each bead grasping ring 14a in which the expanding and 
contracting which grasp the presetting bead PB from a side face are possible, and band grasping ring 
1 4b which grasps the carcass band CB from a radial outside and which can be expanded and 
contracted Nmaely , at the activity station C3 The presetting bead PB is taken out from bead stock 
1 9b using bead handling robot 1 9a. After transferring to bead grasping ring 1 4a and making bead 
grasping ring 14a grasp this, the transfer truck 14 is made to stand by in this condition. Subsequently 

k 6 /oo f m ? ? n£ L dmn ? 1 1 Which attached the carcass band CB inside [ radial ] the presetting 
bead PB of a pair [ finishing / a set ] is inserted to a predetermined shaft-orientations location After 
reducing the diameter of band grasping ring 14b and grasping the carcass band CB from a radial 
outside, the diameter of the cylindrical molding drum 1 1 is reduced, and the carcass band CB is 
[0^2] t0 transfer truck 14 from ^ e c y lin drical molding drum 1 1 . 

In addition, in this operation gestalt, although the presetting bead PB which preset the bead filler and 
toe bead core beforehand was set to the transfer truck 14, only a bead core may be set to the transfer 
truck 14, the activity station of F2 which mentions a detail for a bead filler later, or the activity 
station of dedication may instead be added, and you may attach [ then, ] to it at the activity station 

[0043] 

Subsequently as are shown in drawing 4 (a), and it is made to move to the activity station Fl where 
the toroidal-like molding drum 21 is waiting and the transfer truck 14 which grasped the presetting 
bead PB and the carcass band CB is shown in drawin g^ (b), these members are transferred on the 
toroidal-like molding drum 21. 
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[0044] 

It is as follows when this step is explained in full detail. Core object 21a of a Uichi Hidari pair which 
the toroidal-like molding drum 2 1 adjoins a hoop direction mutually, and consists of two or more 
rigid-body segments which can expand and contract, Bead lock section 2 1 b of a Uichi Hidari pair 
which adjoins a hoop direction mutually similarly and consists of a rigid-body segment which can 
expand and contract, Carcass clinch rod 2 1 c which was prepared in the shaft-orientations edge on 
either side, and has been arranged two or more in the hoop direction, It has center bladder 21 d which 
consists of a flexible material which bulges in the shape of toroidal one by being arranged on the 
radial outside of core object 21a, and giving internal pressure, each right and left - it is constituted 
so that core object 21a in the same side, bead lock section 21b, and carcass clinch rod 21c can be 
prepared on the slider of each right and left and a variation rate can be carried out within and without 
shaft orientations by making these [ 21a, 21b, and 21c ] into one. The transfer truck 14 is moved to a 
station Fl, grasping the presetting bead PB by bead grasping ring 14a, and grasping the carcass band 
CB by band grasping ring 14b. And these It arranges on the outside of the toroidal-like molding 
drum 21 which bead lock section 21b was brought [ drum ] near by the axis end side, and made it 
stand by in the state of diameter reduction. After expanding the diameter of bead lock section 21b 
and fixing the presetting bead PB to the toroidal-like molding drum 21, expand the diameter of bead 
grasping ring 14a and band grasping ring 14b, solve these grasping, the transfer truck 14 is made to 
leave, and this is returned to a station C3. Thus, the presetting bead PB and the carcass band CB are 
transferable to the toroidal-like molding drum 21. 
[0045] 

Subsequently, as shown in drawing 5 (a), after moving the toroidal-like molding drum 21 to the 
activity station F2 and bulging the crosswise center section of the carcass band CB in the shape of 
toroidal one, the flank of the carcass member P is rolled back on the radial outside. This actuation is 
performed as follows. By moving the slider of the both sides which carried bead lock section 21b 
etc. in the center of shaft orientations, applying internal pressure to center bladder 2 Id, and bulging 
bladder 2 Id, and expanding the diameter of core object 21a on either side to coincidence The 
crosswise center section of the carcass band CB is bulged in the shape of toroidal one. In the middle 
of this bulge and diameter expansion If pawl 26a prepared in the outdrive unit 26 is turned and 
moved in the center of shaft orientations and the edge of the shaft-orientations outside of carcass 
clinch rod 21c is turned and moved in the center of shaft orientations, by the link mechanism which 
is not illustrated A part of edge inside [ shaft-orientations ] clinch rod 21c can roll back the flank of 
the carcass member P around the presetting bead PB along the side face of core object 21a whose 
diameter was expanded. Then, it can be made to be able to function from radial to the inside in 
support of the member attached after expanding core object 21a to an overall diameter, and 
attachment precision of these members can be made high by this 
[0046] 

Moreover, at this activity station F2, the wave of the radial runout of the carcass band which bulged 
in the shape of toroidal one is measured by round. Here, the wave of the radial runout of the carcass 
band CB which bulged in the shape of toroidal one means the wave of hoop direction change of the 
radius from the rotation axial center of the molding drum in the center of the cross direction of the 
carcass band which bulged. And the phase phi and amplitude Y of the primary harmonic component 
are fed back to actuation of the activity stations C3 and Fl explained previously. Namely, one side of 
bead grasping ring 14a of both transfer trucks 14 which is standing by to the activity station CI In 
the predetermined direction, for example, a horizontal plane, it is constituted so that the sense of an 
axial center may be controlled by the stepless story. At the activity station CI Only the include angle 
alpha which can be uniquely found from the amplitude Y measured at the activity station F2 after 
setting the presetting bead PB to bead grasping ring 14a carries out eccentricity of the axial center of 
bead grasping ring 1 4a. An include angle alpha means an include angle required to cancel the 
amplitude Y here. 
[0047] 

And at the activity station Fl, before performing a bead lock, only the phase phi measured at the 
activity station F2 rotates the tire molding drum 21 set to the hoop direction criteria location. By 
these actuation, the information on the primary harmonic component of the radial runout of the 
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carcass band CB which bulged in the shape of toroidal one is fed back to the tire cast after this 
measurement, by negating the primary harmonic component of a radial runout, said radial runout can 
be improved and, therefore, the level of RVF of a product tire with this and correlation can be 
improved. 
[0048] 

Moreover, although bladder 2 1 d is prepared in the molding drum 2 1 , this is bulged in the shape of 
toroidal one by applying internal pressure in these bladder 21 d and the carcass band CB is bulged 
The carcass band CB can also be bulged without using bladder 2 1 d, the rubber seal which closes 
internal pressure to the peripheral face of bead lock section 21b in that case is attached, internal 
pressure is applied to the space surrounded with bead lock section 21b and the carcass band CB, and 
this is performed. 
[0049] 

And sequential migration of the molding drum 21 is carried out at the activity stations F3-F8, and the 
following activities are done. At the activity station F3, using inside layer belt member attachment 
equipment 27, as shown in drawing 5 (b), core object 2 1 a whose diameter was expanded is used as 
the base, inside layer belt member IB is attached, and as shown in drawing 6 (a), subsequently at the 
activity station F4, outside layer belt member 2B is attached using outside layer belt member 
attachment equipment 28. 
[0050] 

At the activity station F5, using spiral layer member attachment equipment 29 and tread undershirt 
cushion member attachment equipment 30, as shown in drawin g 6 (b), the spiral layer member SL is 
attached and, subsequently to the radial outside, the tread undershirt cushion member TUC is 
attached. 

[005 1 ] 

At the activity station F6, using based red member attachment equipment 3 1 and antenna member 
attachment equipment 32, as shown in drawing 7 (a) The antenna member ATN of high conductivity 
which adjoins the based red members BASE arranged at tire shaft-orientations both sides and these 
members, and is arranged in the center of tire shaft orientations is attached. Subsequently At the 
activity station F7, using cap tread member attachment equipment 33 and antenna member 
attachment equipment 32, as shown in drawing 7 (b) The antenna member ATN of high conductivity 
which adjoins the cap tread members CAP arranged at tire shaft-orientations both sides and these 
members, and is arranged in the center of tire shaft orientations is attached 
[0052] 

At the activity station F8, as shown in drawing 8 (a), sidewall member attachment equipment 34 is 
used for the both-sides side of the tire under molding, the sidewall member SW is attached to it 
subsequently to the radial inside rubber chafer member attachment equipment 35 is used for it and 
the rubber chafer member GCH is attached to it 
[0053] 

As mentioned above, since the molding drum 21 is equipped with bead lock section 21b and shaping 
bladder 21d and core object 21a which expands and contracts On this drum 21, even attachment of a 
belt member and a tread member can be performed from the toroidal escape of the carcass band CB 
with the bead lock of the tire in the middle of molding carried out. Tire quality, such as uniformity ' 
can be improved as contrasted with the conventional molding approach which must cancel the bead 
lock of the tire under molding among these activities, and must transfer between activity stations 
[0054] 

At the last activity station F9, after working sticking a bar code etc., the Green tire GT completed 
from the molding drum 21 is taken out, and this is transferred to the Green tire transfer truck 24 The 
Green tire transfer truck 24 is equipped with grasping ring 24a which grasps the Green tire GT from 
a radial outside and which can be expanded and contracted, and faces it transferring the Green tire 
GT to the transfer truck 24 from the molding drum 21 , and where the diameter of a grasping ring is 
expanded, the transfer truck 24 is moved to the activity station F9 where the molding drum 21 is 
waiting. And if the diameter of the molding drum 21 is reduced after grasping the periphery of the 
Green tire GT which was made to reduce the diameter of a grasping ring and was completed, the 
Green tire transfer truck 24 which grasped the Green tire GT can be made to leave the activity station 
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F9. Then, the Green tire GT is transferred to the Green tire conveyance conveyor 25 from the Green 
tire transfer truck 24, and this is conveyed to the tire vulcanization system 3. Moreover, the second 
molding truck 22 is further moved clockwise on the endless orbit 23, and the molding drum 21 is 
moved to the activity station F 1 . 
[0055] 

The above explanation is given by only skipping the activity corresponding to it about the tire of the 
size which does not use some tire configuration members, although the tire of the size which can 
attach all the tire configuration members currently prepared in this tire molding system 2, and is 
formed was followed. 
[0056] 

moreover, a target group [ system / 2 / the tire configuration member attached by this system 2, 
therefore not the thing limited to an above-mentioned thing but / this ] -- according to size, additional 
reduction can be carried out suitably. Furthermore, although the activity stations F1-F8 were 
established in both straight-line parts parallel to each who constitutes an orbit 23 in the example 
which is not limited to an above-mentioned thing, and could choose suitably also about arrangement 
including orbits 13 and 23 according to the conditions of production, constraint of a tooth space etc 
for example, was shown in drawing 2 , this can also be prepared only in one straight-line part, and it 
becomes a long and slender layout in this case. 
[0057] 

Now, since the size change of each tire configuration member and a complicated molding drum took 
great time amount, it was impossible to have mixed and cast the Green tire of different size by the 
conventional system by the predetermined tact time, a group beforehand defined in the molding 
system 1 of this operation gestalt - the Green tire of two different sizes of the arbitration chosen 
from size can be continuously cast by the predetermined tact time, and this point is explained below. 

[UU5o J 

It is the approach of winding spirally cylindrical the rubber ribbon of the predetermined ingredient 
continuously extruded from the mouthpiece of a predetermined cross-section configuration at 
toroidal-hke molding drum lifting the first of the approach the tire configuration member for 
enabling this multi-size mixing molding should grapple, carrying out the laminating of this to a 
predetermined cross-section configuration, and attaching this tire configuration member. Since it is 
simple, suppose that this approach is called a "ribbon laminated layers method" on these 
specifications. 
[0059] 

Drawing 9 is drawing explaining this approach. This ribbon laminated layers method As typically 
shown to drawing 9 (a) in a side elevation, the rubber ribbon R is continuously extruded from the 
extruder EX which has the mouthpiece of a predetermined cross-section configuration. It is what 
carries out the laminating of this ribbon R spirally, and forms the layered product of a necessary 
cross-section configuration on the periphery of body of revolution D, grasping this ribbon R with 
ribbon attachment equipment AP, and controlling that location and include angle rotating body of 
revolution D To drawing 9 (b) and drawing 9 (c), as shown in a sectional view, according to this 
approach a layered product Width of face can also form the layered product Al of tl, and thickness 
can also form [ thickness ] the layered product A2 of t2 by W2. the rubber ribbon R of the same 
cross-section configuration - using - width of face - Wl - by this a group - the orbit of the ribbon 
attachment equipment AP corresponding to each size is programmed beforehand and a tire 
configuration member can be attached by choosing the program performed according to size 
corresponding to size which is different, without a change taking time amount. 
[0060] 

The second tire configuration member attachment approach for enabling multi-size mixing molding 
So that the decision side of the split which judged for every die length and was judged which was 
able to define beforehand the continuation sheet of the predetermined width of face which consists of 
a predetermined ingredient for every size may be located in a line with a hoop direction by molding 
drum lifting It is the approach of connecting only the number of sheets which was able to define the 
split beforehand for every size, and attaching this tire configuration member, and since it is simple 
suppose that this approach is called a "fixed split method" on these specifications ' 
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[0061] 

Drawing 10 is drawing which explains this approach taking the case of the rubber member 
containing a code. This fixed split method **** the surface treatment finishing code TC from two or 
more reels RL, lengthen and arrange these, and it lengthens and arranges through Roller AR. Extrude 
covering rubber from Extruder EX, pass the inside of the insulation head IH for Code TC, cover 
rubber, and this is made into the rubber strip CGS containing a code of predetermined width of face. 
The pull roller PR and Festoon FT are passed, this strip CGS is stuck, and it leads to Head AH. By 
the attachment head AH Strip CGS is judged by the decision die length which is equivalent to width- 
of-face W3 on the body of revolution D of this tire configuration member after arranging this strip 
CGS on body of revolution D at the axis of that body of revolution D, and the include angle which 
was parallel or inclined. Subsequently Only the include angle equivalent to the perimeter of the 
dimension which deducted connector cost from the width of face along the body-of-revolution hoop 
direction of this strip CGS rotates body of revolution D. When only the count which becomes settled 
according to this size repeats said actuation of the attachment head AH, this member is attached by 
tire round. 
[0062] 

said group which sets the dimension which deducted connector cost from the width of face D3 of a 
strip as the object of this tire configuration member according to this approach, if it sets up so that it 
may become the common divisor of the perimeter corresponding to all the sizes It can be made to 
correspond to all such sizes only by changing decision die-length W3 and attachment number of 
sheets according to size, this -- a group - by programming beforehand the migration stroke and the 
count of migration of the attachment head AH corresponding to each size, and choosing the program 
performed according to size A tire configuration member can be attached corresponding to size 
which is different, without a change taking time amount. 
[0063] 

In this tire molding system 2, the squeegee member SQ, the tread undershirt cushion member TUC, 
the based red member BASE, the cap tread member CAP, the antenna member ATN, the sidewall ' 
member SW, and the rubber chafer member GCH are attached by the ribbon laminated layers 
method of point ** among the tire configuration members explained previously. And Extruders 17a, 
30a, 3 la, 33a, 32a, 34a, and 35a are formed in each attachment equipment corresponding to these 
members in order of these members, respectively. 
[0064] 

Moreover, the inner liner member IL, the carcass member P of an inside-and-outside layer and belt 
member of inside-and-outside layer IB, and 2B are attached by the describing [ above ] fixed split 
method. It faces attaching the inner liner member IL. As a strip used for this, the mere rubber sheet 
of constant width is extruded instead of [ a / extruder 1 5] the rubber strip containing a code in 
drawin g 1 0 . This on conveyor 1 5b After judging to the die length according to the target tire size, 
connecting the judged split on ranking and imprint drum 15c, forming the sheet of tire 1 duty and' 
making it circle so that an imprint drum may be circumscribed to the cylindrical molding drum 1 1 , 
Synchronize these drums 1 1 and 1 5 c, it is made to rotate, this sheet is imprinted on the molding 
drum 1 1 , and the inner liner member IL is attached. 
[0065] 

After lengthening and arranging two or more codes which face attaching the carcass member P and 
began to be rolled from reel stand 1 8a, Rubber is extruded from extruder 1 8b, rubber is covered in a 
code, and the rubber strip CGS containing a code formed in this phase is stuck on imprint drum 1 8c. 
On this After judging to predetermined die length according to the target tire size, and only 
predetermined number of sheets's connecting the judged split and preparing the carcass member 
sheet of tire 1 duty, Move so that imprint drum 18c may be circumscribed to the cylindrical molding 
drum 11, and synchronize these drums 1 1 and 18c, it is made to rotate, this sheet is imprinted on the 
molding drum 1 1 , and the carcass member P is attached. 

In addition, if it is in the tire size of the structure which comes to attach two layers of carcass 
members P, after putting in order and preparing the carcass member of both the layers of tire 1 duty 
on imprint drum 1 8c in a hoop direction, imprint drum 1 8c is made to contact the molding drum 1 1 , 
and it is made to isolate it in accordance with the attachment timing of each member. 
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[0066] 

Moreover, after lengthening and arranging two or more codes which began to be rolled from reel 
stand 27a about belt member IB by the side of a inner layer, Although the rubber strip CGS 
containing a code which extruded rubber from extruder 27b, covered rubber in the code, and was 
formed in this phase is directly stuck on the molding drum 21 Since it is necessary to meet the code 
of the direction which inclined to the tire axis at this time, and to stick this, rotating the molding 
drum 21, it is made to synchronize with this and sticks, and equipment is moved to shaft orientations 
[0067] SPht ^ StUCk M ° reOVer ' belt member 2B b y the side of an outer layer is attached similarly. 

Members other than the above-mentioned member attached by the ribbon laminated layers method 
or the fixed split method are attached as follows. Although the canvas chafer member CCH is 
beginning to roll **** of the predetermined width of face formed at another process, judges it to the 
die length corresponding to the required perimeter, this is twisted around the molding drum 1 1 and it 
is attached, the shaft-orientations location which twists this is constituted by adjustable. Moreover 
the width of face of the canvas chafer member CCH is making this share in as much size as possible 
in the range without a tire engine-performance top problem. 
[0068] 

This is prepared for bead stock 19b for every size, and it is made to correspond to many sizes about 
the presetting bead PB by taking up the presetting bead PB of the size from which bead handling 
robot 1 9a differs according to the demanded size 
[0069] 

Although **** of the rubber containing a code of a narrow width is set, it is beginning to roll this 
about the spiral layer member SL and the member of a winding lever is spirally attached on the 
molding drum 21 , the number of winding at this time can be changed for every size, and it can be 
made to correspond to different size. 
[0070] 

Moreover, the cylindrical molding drum 1 1 is constituted so that it can respond to the tire 
configuration member of different shaft-orientations width of face and a different path and it is 
constituted so that it can respond to the tire configuration member of the shaft-orientations width of 
face from which the toroidal-like molding drum 21 also differs on the other hand, and spacing of 
bead lock section 21b on either side and core object 21a can be changed into arbitration. However 
although the toroidal-like molding drum 21 is exchanged and is made to correspond about the tire of 
a different diameter of a rim, the second molding unit 5 is constituted so that exchange of a drum can 
be exchanged within a predetermined tact time 
[0071] 

Namely, it sets to the second molding unit 5. It is prepared in the drum change station Dl arranged 
on the outside of this orbit in the rail part corresponding to the activity station Fl of the endless orbit 
23 movable Moreover, in order to constitute this drum change station Dl so that predetermined 
mclude-angle revolution of the moved rail part can be carried out, and to perform the size change of 
the molding drum 21 First, fix to a rail the molding truck 22 carrying the molding drum 21 which 
should be discharged at the activity station Fl, move the rail part which subsequently carried this 
molding truck 22 to the drum change station Dl, and it circles in this. Connect the rail of the empty 
truck place X 1 , and the rail part to which it was made to move, and the molding drum 2 1 is 
discharged on the truck place XI the whole molding truck 22. Then, make it circle in the drum 
change station Dl further, and the rail part to which it was made to move is connected with the rail 
ot the truck place X2. The molding truck 22 carrying the molding drum 21 of the new size which 
made the truck place X2 stand by is moved into the drum change station Dl . Subsequently after 
making it circle in this, the molding drum 21 is exchangeable by returning to the activity st'ation Fl 
the whole rail part in a short time. 
[0072] 

Next, the tire vulcanization system 3 which constitutes the tire manufacturing system 1 is explained 
Drawing 1 1 is the approximate plan view showing the case where made two same vulcanization 

system 3 is arranged. In addition, in the 
tollowing explanation, an "unvulcanized tire" or "an unvulcanized tire" is synonymous with the 
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Green tire. 
[0073] 

Each vulcanization system 100 has arranged the metal mold closing motion station 1 12 of 1, and 
arranges four sets of the vulcanization stations 1 1 1 on the radii R2 by the side of [ one ] the straight 
line L which connects the cores of each metal mold closing motion station 112 of two vulcanization 
systems 100 centering on the metal mold closing motion station 1 12, And the metal mold in-and-out 
equipment 182 of turntable structure is formed preferably establishing the metal mold junction 
station 181 in the equal distance mostly from each of at least two vulcanization stations 111, taking 
out used vulcanization metal mold by the lateral part of radii R2, from each vulcanization station 1 1 1 
close to this metal mold junction station 181, and putting in the vulcanization metal mold used for a 
degree there. 
[0074] 

moreover - each vulcanization system 100 - the vulcanization station 111 of 4 - respectively ** - 
- four sets of the mobile vulcanization units 1 13 which carry out both- way displacement of between 
the metal mold closing motion stations 1 1 2 are prepared. Drawing 1 1 shows the condition that only 
the mobile vulcanization unit 1 1 3 corresponding to the vulcanization station 1 1 1 on the right of 
[ true ] the left-hand side vulcanization system 1 00 displaced to the metal mold closing motion 
station side among these four sets of the mobile vulcanization units 1 1 3 
[0075] 

The tire transfer equipment 1 14 for metal mold closing motion stations which takes out a vulcanized 
tire from the metal mold closing motion station 1 1 2, or supplies an unvulcanized tire at the metal 
mold closing motion station 1 12 is formed in the field and the opposite side which arrange the 
vulcanization station 1 1 1 about the straight line L of the metal mold closing motion station 1 12. In 
addition, at the metal mold closing motion station 1 12, the tire is contained by metal mold with the 
posture which makes that medial axis perpendicular, and the tire transfer equipment 1 14 takes a tire 
to the metal mold closing motion station 1 12 with this posture. 
[0076] 

Moreover, the bladder attachment-and-detachment station 1 08 equipped with bladder attachment- 
and-detachment equipment 108a which equips the unvulcanized tire GT with Bladder B, and 
removes Bladder B from the vulcanized tire T to actuation within the limits of this tire transfer 
equipment 1 14, The unvulcanized tire table 1 16 which forms a storage and retrieval station 118, 
stores the unvulcanized tire GT before wearing temporarily for Bladder B in a storage and retrieval 
station 118, and delivers this to the tire transfer equipment 1 14, While arranging the vulcanized tire 
table 117 which carries out reception interim storage of the vulcanized tire T which removed the 
bladder from the tire transfer equipment 1 14 side by side Two sets of manipulators 175 and 176 are 
arranged in each of those station 1 08 and 1 1 8 between both these stations 1 08 and 1 1 8 in at least one 
set and drawing which deliver Tires GT and T. 
[0077] 

in addition, each table 1 1 6 and 1 1 7 which was made to adjoin forward and backward and has been 
arranged in the same flat surface in this drawing - the upper and lower sides - or it is also possible 
to make right and left adjoin and to arrange, and even if it is in the case of which [ these ], it is 
desirable [ carrying in of the unvulcanized tire GT to a table 1 16 top, and taking out of the 
vulcanized tire T from a table 1 17 ] to carry out using the taking-out means of the band conveyor 
which is not illustrated and others. 
[0078] 

And preferably, when it mentions above, the after-cure processing station 1 1 5 is formed within 
operation of the tire transfer equipment 114, and postcure inflator 1 15a which performs PCI 
processing to the vulcanized tire T which connotes a bladder is arranged in this station 1 1 5 again. 
Postcure inflator 1 1 5a is constituted so that a tire may be supported with the posture which levels the 
medial axis, while being able to support each tire by four places, since it makes it possible to perform 
PCI processing for four tires to coincidence. Moreover, in the bladder attachment-and-detachment 
station 108, and the unvulcanized tire table 1 16 and the vulcanized tire table 1 17, a tire is fixed with 
the posture which makes the medial axis perpendicular. 
[0079] 
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Explanation is added about each vulcanization station 1 1 1 which constitutes this vulcanization 
system 100, the metal mold closing motion station 112, and the mobile vulcanization unit 113 which 
carries out both-way displacement of between these. Drawing 12 is the side elevation showing the 
mobile vulcanization unit 113. This mobile vulcanization unit 1 13 is equipped with the vulcanization 
metal mold 1 30 which contains in a cavity the bladder B which specifies the inside configurations of 
Tire T and Tire T. 

the vulcanization metal mold 130 is equipped with the up metal mold 131, the lower metal mold 132, 
and a container 133, and forms the cavity which contains Tire T combining these - both, these can 
be made to be able to isolate in the vertical direction mutually, and a tire can be taken. And the lower 
metal mold 132 was equipped with the lower side mold 136 corresponding to one side section of a 
tire, and the up metal mold 131 is equipped with the up side mold 135 corresponding to the side 
section of another side of a tire, and two or more segment mold 134 movable to radial which 
combines in a hoop direction and forms the outside configuration of nothing and the tread section of 
a tire for annular. 
[0080] 

Furthermore, to the mobile vulcanization unit 1 13, the up platen 161 and the lower platen 162 which 
contact the both-ends side of this vulcanization metal mold 130, and constitute the heating platen 
section are prepared, the thermal supply hose 167 is connected to each platen 161 and 162, the 
thermal jacket which prepared the heat carrier, for example, steam, in the interior of these platens 

161 and 162 can be supplied, and these platens 161 and 162 can be heated. This heat is conducted to 
the contacting vulcanization metal mold 130, and vulcanizes a tire 

[0081] 

Furthermore, while the mobile vulcanization unit 1 13 is equipped with the up end plate 163 and the 
lower end plate 164 which pinch in one the vulcanization metal mold 130 and each platen 161 and 

162 which contacts this both-ends side These end plates 163 and two or more tie rods 165 which 
connect 1 64 comrades, It is attached in the lower end plate 1 64, and the vulcanization metal mold 
130 is pressed to the up end plate 163. Having the hydraulic jack 169 which binds the vulcanization 
metal mold 130 tight, these end plates 163 and 164, a tie rod 165, and a hydraulic jack 169 
collaborate, and constitute the metal mold lock means which binds the vulcanization metal mold 130 
and the up-and-down platens 161 and 162 tight in one. 

[0082] 

Moreover, by making the up point of a tie rod 165 engage with the up end plate 163 through a stay 
plate 166, and rocking this stay plate 166 around the axial center of vulcanization metal mold, while 
fixing the lower point of a tie rod 165 to the lower end plate 164, the stay plate 166 is constituted so 
that a tie rod 165 and the up end plate 163 may be engaged and this engagement can be canceled 
[0083] 

The up metal mold 131, the up platen 161, the up end plate 163, and a stay plate 166 constitute the 
nse-and-fall unit section 172 which is united and moves, when the up end plate 163 is lifted. 
Next, the vulcanization station 1 1 1 and the metal mold closing motion station 1 12 are explained. 
Drawing 13 is the front view showing the vulcanization station 1 1 1 of 1 countered and established in 
the metal mold closing motion station 1 12 of 1 of each vulcanization system 100 of drawing 1 1 , and 
this, and although drawing 14 is the top view showing view XIV-XIV of drawing 13 , it is 
illustrating four sets of all that have been arranged around the metal mold closing motion station 1 12 
about the vulcanization station 111. 
[0084] 

Each vulcanization station 1 1 1 is equipped with the vulcanization unit round trip driving gear 1 40 to 
which the both-way variation rate of the mobile vulcanization unit 1 13 is carried out between this 
vulcanization station 1 1 1 and the metal mold closing motion station 1 1 2 while it has the thermal feed 
hopper 1 56 which supplies a heat carrier. 
[0085] 

This vulcanization unit round trip driving gear 1 40 was constituted by the vulcanization unit 
mechanical component 151 and the vulcanization unit support guide section 141, and it was built 
over the vulcanization unit mechanical component 151 between two sprockets 152, and it is 
equipped with the drive bar 155 fixed to one link of the bar link chain 154 driven by the motor 153. 
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The both-way variation rate of the mobile vulcanization unit 1 1 3 can be carried out by being able to 
connect with the part located contrary to the backmost part 1 12 of the mobile vulcanization unit 113, 
i.e., a metal mold closing motion station, removable, driving a motor 153, and carrying out both-way 
displacement of the bar link chain 154 with a connection means by which the tip of the drive bar 155 
is not illustrated. 
[0086] 

The vulcanization unit support guide section 141 is equipped with two or more rollers 142 and the 
roller stand 143 which supports these, and these rollers 142 become two trains and are arranged by 
the straight line and parallel which connect these between corresponding vulcanization stations 1 1 1 
and metal mold closing motion stations 1 12. The both-way variation rate of the mobile vulcanization 
unit 1 1 3 can be carried out to the metal mold closing motion station 1 1 2 by attaching two guide rails 
171 in these travelling direction and parallel, and on the other hand, moving the roller 142 top of a 
train which corresponds this guide rail 171 in accordance with this train to the inferior surface of 
tongue of the mobile vulcanization unit 113. 
[0087] 

As mentioned above, by constituting the vulcanization unit support guide section 141 of the 
vulcanization unit round trip driving gear 140 from a roller 142 of the minor axis laid at the 
migration section of the mobile vulcanization unit 1 13, as shown in drawing 1 1 , the low cost tire 
vulcanization system 1 00 can be realized very simply. 
[0088] 

And these can be prepared, without vulcanization unit support guide section 141 comrades, or the 
vulcanization unit support guide section 141 and other mobile vulcanization units 113 interfering 
also in the metal mold closing motion station 1 1 2 where the vulcanization unit round trip driving 
gear 140 formed in each vulcanization station 1 1 1 is each other interwoven with, and its near, as 
shown in drawing 1 1 . 
[0089] 

Moreover, migration of the mobile vulcanization unit 1 13 is faced. Since the vulcanization unit 113 
can be moved connecting the thermal supply hose 1 67 for supplying a heat carrier from the thermal 
feed hopper 156 to the platens 161 and 162 of the upper and lower sides of the mobile vulcanization 
unit 1 1 3 By being able to continue vulcanization and carrying out the maximum use of this transit 
time as a part of vulcanizing time also in migration of the mobile vulcanization unit 113 The part and 
the cycle time can be shortened, moreover, facility cost can be made cheap upwards and the danger 
of leak of the heat carrier from a connection can be reduced 
[0090] 

The metal mold closing motion station 1 12 is equipped with the metal mold switchgear 121 which 
makes it go up and down the rise-and-fall unit section 172 of the mobile vulcanization unit 113 
which has moved to the core as shown in drawing 13 . This metal mold switchgear 121 is guided at 
the base 122 fixed through the column built from the floor side, and the guide 123 attached in this 
base 122, and is equipped with the vertical unit 124 gone up and down with the driving gear which is 
not illustrated. The bottom unit 124 of besides is equipped with the rise-and-fall unit section lock 
grasping device 125 in which grasp the up end plate 163 or grasping is opened, while rotating said 
stay plate 166 of the mobile vulcanization unit 1 13, and connecting the up end plate 163 and a tie rod 
1 65 or separating. 
[0091] 

In this tire vulcanization system 3, although the tire [ finishing / vulcanization ] T is discharged to 
the check system 6 which inspects a tire synchronizing with these systems 2 and 3 after accepting the 
unvulcanized tire GT from the molding system 2, synchronizing this with the molding system 2 and 
vulcanizing, a series of actuation from acceptance of the unvulcanized tire GT to discharge of the 
vulcanized tire T is explained with reference to above-mentioned drawing 1 1 
[0092] ' 

The unvulcanized tire GT conveyed from the last process is laid in the unvulcanized tire table 116. 
With a manipulator 175, after transferring this unvulcanized tire GT to the bladder attachment-and- 
detachment station 108, at the bladder attachment-and-detachment station 108 Equip the interior of 
the unvulcanized tire GT with Bladder B, then with the tire transfer equipment 1 14, although the 
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unvulcanized tire GT equipped with Bladder B is transferred to the metal mold closing motion 
station 1 12 At the metal mold closing motion station 1 12, at this time, since the mobile vulcanization 
unit 1 13 after taking out the tire [ finishing / vulcanization ] T is standing by where that 
vulcanization metal mold 130 is opened wide, it already sets the unvulcanized tire GT to this 
vulcanization metal mold 130. 
[0093] 

After evacuating the tire transfer equipment 1 14 from a metal mold closing motion station, the metal 
mold switchgear 121 is dropped, the rise-and-fall unit section 172 of the mobile vulcanization unit 
1 1 3 is dropped, the rise-and-fall unit section lock grasping device 1 25 and a hydraulic jack 1 69 are 
operated, and the rise-and-fall unit section 172 is locked with other parts of the mobile vulcanization 
unit 1 13. 

[0094] 

Then, this mobile vulcanization unit 1 1 3 is moved to the vulcanization station 1 1 1 with the 
vulcanization unit round trip driving gear 140, and the unvulcanized tire GT contained in this is 
vulcanized at the vulcanization station 111. If vulcanization is completed, after moving the mobile 
vulcanization unit 1 1 3 to the metal mold closing motion station 1 1 2 with the vulcanization unit 
round trip driving gear 1 40, the vulcanization metal mold 1 30 will be wide opened with the metal 
mold switchgear 121 of the metal mold closing motion station 1 12, and the tire [ finishing / 
vulcanization ] T will be made into the condition in which ejection is possible 
[0095] 

Then, the tire [ finishing / this vulcanization ] T is transferred to the after-cure processing station 1 15 
from the metal mold closing motion station 1 1 2 using the tire transfer equipment 1 1 4, and PCI is 
processed into this tire at the after-cure processing station 115. After PCI processing is completed, 
the tire [ finishing / vulcanization ] T is again taken out from the after-cure processing station 1 1 5' 
with the tire transfer equipment 1 1 4, and it transfers to the bladder attachment-and-detachment 
station 108. 

After removing a bladder from the tire [ finishing / vulcanization ] T equipped with a bladder and 
laying this tire T in the vulcanized tire table 1 1 7 at the bladder attachment-and-detachment station 
1 08 using a manipulator 1 76, this tire T is conveyed to the following process 
[0096] 

Although the vulcanization system 3 explained above makes a respectively separate station 
distributed and equipped with the function which detaches and attaches a bladder to the function 
which vulcanizes a tire, the function which open and close the vulcanization metal mold 130 and a 
tire and raises the operating ratio for every function, it has these functions to a vulcanization station 
and may constitute the vulcanization system 3. Moreover, in this operation gestalt, although these 
shall be prepared on the radii [ arrangement / of a vulcanization station ] centering on a metal mold 
closing motion station, other arrangement, for example, a vulcanization station, may be arranged in 
the shape of a straight line. 
[0097] 

Drawing 1 5 is the plot plan showing tire manufacturing system 1 A of other operation gestalten in 
this manufacturing system 1 A, vulcanization system 3 A differs from the thing of the above- 
mentioned operation gestalt, and this vulcanization system 3A is equipped with the water cooling 
type PCI 92 arranged corresponding to two or more vulcanizers 91 located in a line with two trains 
in the shape of a straight line, and each vulcanizer. And it faces vulcanizing a tire by this system 3 A 
and the Green tire first accepted from the molding system 2 is supplied to each vulcanizer 91a 
bladder is equipped with the Green tire there, the vulcanization metal mold subsequently to a' 
vulcanizer 91 attached is closed, and vulcanization is started. After taking out the tire which opened 
metal mold wide for every vulcanizer, and was vulcanized from the bladder after vulcanization was 
completed and equipping PCI92 with this, these are conveyed to check system by discharge 
conveyor 93 . 

[0098] 

Furthermore, many things are considered besides the above-mentioned thing, and, as for 
arrangement of the molding system in the tire manufacturing system concerning this invention, a 
vulcanization system, and check system, arrangement of the activity station within each system or a 
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vulcanization station can consider many things besides these. These examples of arrangement are 
shown in drawing 16 (a), drawjng_L6 (b), drawing 1 7 (a), drawing 1 7 (b), drawing 1 8 (a), and 
drawing 18 (b), respectively. In each drawing, the rectangle showed the activity station of molding it 
was circular, and the vulcanization station was shown, and the arrow head showed the flow direction 
ot the tire in the middle of manufacture. Moreover, the sign of each system considered as the thing 
common to all the examples of arrangement, and 2 and a vulcanization system were set to 3 and it set 
[the molding system / check system ] the 4 and second molding unit to 5 for the first molding unit of 
6 and a molding system. In addition, as for the vulcanization system which the arrangement shown in 
drawin g 16 (b) was equivalent to what was shown in this operation gestalt, and was shown in 
drawing 1 8 (a) and drawing 18 (b), the vulcanization station itself moves in a radii top. 
[0099] 

[Effect of the Invention] 

Since a carcass band is turned up around a bead core on the toroidal-like molding drum which can 
expand and contract in the shape of toroidal one according to this invention so that clearly from the 
place described above Since the tire of the conventional reliable structure can be formed and the 
Green tire is removed from a toroidal-like molding drum at the last of a molding process, at the 
following vulcanization process Without wasting useless energy that what is necessary is just to heat 
the Green tire moreover, said group - since the Green tire is cast based on the molding sequence 
including the combination of the Green tire into which mutually different size chosen from from 
according to necessary among sizes gets mixed up defined beforehand, the tire with which two or 
more sizes were mixed can be cast continuously. 
[Brief Description of the Drawings] 

[Drawing l] It is the plot plan showing the tire manufacturing system of the operation gestalt 

concerning this invention. 6 

[Drawing 2] It is the plot plan of a tire molding system. 

[Drawing 3] It is the sectional view showing the tire in the middle of molding 

[Drawing 4] It is the sectional view showing the tire in the middle of molding 

[Drawing 5] It is the sectional view showing the tire in the middle of molding 

[Drawing 6] It is the sectional view showing the tire in the middle of molding 

[Drawin g 7] It is the sectional view showing the tire in the middle of molding 

[Drawing 8] It is the sectional view showing the tire in the middle of molding 

[Drawing 9] It is the explanatory view showing a ribbon laminated layers method 

| Drawing 1 0] It is the explanatory view showing a fixed split method 

[Drawing 1 1 ] It is the plot plan of a tire vulcanization system. 

[Drawing 1 2] It is the side elevation showing a mobile vulcanization unit 

itatfon ing m " ^ ^ fr ° nt ViCW Sh ° wing a ^fca^ation Nation and a metal mold closing motion 
sSio^ 143 !t is the to P view showing a vulcanization station and a metal mold closing motion 

fn!! W - ng !2 I! • S J 6 P ! 0t P , lan showin 8 the tire manufacturing system of other operation gestalten 
Drawing 16 ] It is the plot plan showing other tire manufacturing systems gesiauen. 
[Drawing 1 7] It is the plot plan showing other tire manufacturing systems 
[ Drawing 1 8] It is the plot plan showing other tire manufacturing systems 
[Description of Notations] 

1 1 A Tire manufacturing system 

2 Tire Molding System 

3 3A Tire vulcanization system 

4 First Molding Unit 

5 Second Molding Unit 

6 Tire Check System 

1 1 Cylindrical Molding Drum 

1 2 First Molding Truck 

13 Straight-Line Orbit 

1 4 Transfer Truck 
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14a Bead grasping ring 
14b Band grasping ring 

1 5 Inner Liner Member Attachment Equipment 
15a Extruder 
1 5b Conveyor 

1 5 c Imprint drum 

1 6 Canvas Chafer Member Attachment Equipment 

1 7 Squeegee Member Attachment Equipment 
1 7a Extruder 

1 8 Carcass Member Attachment Equipment 
1 8 a Reel stand 

1 8b Extruder 
1 8 c Imprint drum 
19a Bead handling robot 
19b Bead stock 

2 1 Toroidal-like Molding Drum 
21a Core object 

21b Bead lock section 
21c Carcass clinch rod 
21d Center bladder 

22 Second Molding Truck 

23 Endless Orbit 

24 Green Tire Transfer Truck 
24a Grasping ring 

25 Green Tire Conveyance Conveyor 

26 Outdrive Unit 

26a The pawl of an outdrive unit 

27 Inside Layer Belt Member Attachment Equipment 
27a Reel stand 

27b Extruder 

28 Outside Layer Belt Member Attachment Equipment 

29 Spiral Layer Member Attachment Equipment 

30 Tread Undershirt Cushion Member Attachment Equipment 
30a Extruder 

3 1 Based Red Member Attachment Equipment 

3 1 a Extruder 

32 Antenna Member Attachment Equipment 
32a Extruder 

33 Cap Tread Member Attachment Equipment 
33a Extruder 

34 Sidewall Member Attachment Equipment 
34a Extruder 

35 Rubber Chafer Member Attachment Equipment 
35a Extruder 

91 Vulcanizer 

92 PCI 

93 Discharge Conveyor 
100 Vulcanization System 

1 04 Tire Transfer Equipment for Metal Mold Closing Motion Stations 
1 08 Bladder Attachment-and-Detachment Station 
1 08a Bladder attachment-and-detachment equipment 

1 1 1 Vulcanization Station 

1 12 Metal Mold Closing Motion Station 

1 1 3 Mobile Vulcanization Unit 
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1 1 4 Tire Transfer Equipment 

1 1 5 After-Cure Processing Station 
1 1 5a Postcure inflator 

1 16 Unvulcanized Tire Table 

1 1 7 Vulcanized Tire Table 

1 1 8 Storage and Retrieval Station 

1 2 1 Metal Mold Switchgear 

1 22 Base 

123 Guide 

124 Vertical Unit 

125 Rise-and-Fall Unit Section Lock Grasping Device 

130 Vulcanization Metal Mold 

131 Up Metal Mold 

132 Lower Metal Mold 

133 Container 

134 Segment Mold 

135 Up Side Mold 

136 Lower Side Mold 

140 Vulcanization Unit Round Trip Driving Gear 

141 Vulcanization Unit Support Guide Section 

142 Roller 

1 5 1 Vulcanization Unit Mechanical Component 

152 Sprocket 

153 Motor 

1 54 Bar Link Chain 

155 Drive Bar 

156 Thermal Feed Hopper 

161 Up Platen 

162 Lower Platen 

1 63 Up End Plate 

1 64 Lower End Plate 

165 Tie Rod 

1 66 Stay Plate 

1 67 Thermal Supply Hose 
1 69 Hydraulic Jack 

172 Rise-and-Fall Unit Section 
175 176 Manipulator 

1 8 1 Metal Mold Junction Station 

1 82 Metal Mold In-and-out Equipment 
C 1 -C3 Activity station 

F 1 -F9 Activity station 

D 1 Drum change station 

EX Extruder 

R Rubber ribbon 

D Body of revolution 

AP Ribbon attachment equipment 

A 1 , A2 Layered product 

RL Reel 

TC Surface treatment finishing code 

AR It lengthens and arranges and is a roller. 

IH Insulation head 

CGS Rubber strip containing a code 

PR Pull roller 

FT Festoon 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the plot plan showing the tire manufacturing system of the operation gestalt 
concerning this invention. 

[Drawing 2] It is the plot plan of a tire molding system. 

[Drawing 3] It is the sectional view showing the tire in the middle of molding. 
[Drawing 4] It is the sectional view showing the tire in the middle of molding. 
[Drawing 5] It is the sectional view showing the tire in the middle of molding. 
[Drawing 6] It is the sectional view showing the tire in the middle of molding. 
[Drawing 7] It is the sectional view showing the tire in the middle of molding. 
[Drawing 8] It is the sectional view showing the tire in the middle of molding. 
[Drawin g 9] It is the explanatory view showing a ribbon laminated layers method. 
[Drawing 10] It is the explanatory view showing a fixed split method. 
[Drawing 11] It is the plot plan of a tire vulcanization system. 
[Drawing 12] It is the side elevation showing a mobile vulcanization unit. 

[Drawing 13] It is the front view showing a vulcanization station and a metal mold closing motion 
station. 

[Drawing 14] It is the top view showing a vulcanization station and a metal mold closing motion 
station. 

[Drawing 15] It is the plot plan showing the tire manufacturing system of other operation gestalten. 
[Drawing 16] It is the plot plan showing other tire manufacturing systems. 
[Drawing 1 7] It is the plot plan showing other tire manufacturing systems. 
[Drawing 18 ] It is the plot plan showing other tire manufacturing systems. 
[Description of Notations] 

1 1 A Tire manufacturing system 

2 Tire Molding System 

3 3 A Tire vulcanization system 

4 First Molding Unit 

5 Second Molding Unit 

6 Tire Check System 

1 1 Cylindrical Molding Drum 

1 2 First Molding Truck 

1 3 Straight-Line Orbit 

1 4 Transfer Truck 

14a Bead grasping ring 
14b Band grasping ring 

1 5 Inner Liner Member Attachment Equipment 
15a Extruder 

1 5b Conveyor 
15c Imprint drum 

1 6 Canvas Chafer Member Attachment Equipment 

1 7 Squeegee Member Attachment Equipment 
1 7a Extruder 
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1 8 Carcass Member Attachment Equipment 

1 8 a Reel stand 

1 8b Extruder 

1 8c Imprint drum 

1 9a Bead handling robot 

1 9b Bead stock 

2 1 Toroidal-like Molding Drum 
21a Core object 

21b Bead lock section 
21c Carcass clinch rod 
2 Id Center bladder 

22 Second Molding Truck 

23 Endless Orbit 

24 Green Tire Transfer Truck 
24a Grasping ring 

25 Green Tire Conveyance Conveyor 

26 Outdrive Unit 

26a The pawl of an outdrive unit 

27 Inside Layer Belt Member Attachment Equipment 
27a Reel stand 

27b Extruder 

28 Outside Layer Belt Member Attachment Equipment 

29 Spiral Layer Member Attachment Equipment 

30 Tread Undershirt Cushion Member Attachment Equipment 
30a Extruder 

3 1 Based Red Member Attachment Equipment 
31a Extruder 

32 Antenna Member Attachment Equipment 
32a Extruder 

33 Cap Tread Member Attachment Equipment 
33a Extruder 

34 Sidewall Member Attachment Equipment 
34a Extruder 

35 Rubber Chafer Member Attachment Equipment 
35a Extruder 

91 Vulcanizer 

92 PCI 

93 Discharge Conveyor 
100 Vulcanization System 

1 04 Tire Transfer Equipment for Metal Mold Closing Motion Stations 
108 Bladder Attachment-and-Detachment Station 
1 08a Bladder attachment-and-detachment equipment 

1 1 1 Vulcanization Station 

1 1 2 Metal Mold Closing Motion Station 

1 1 3 Mobile Vulcanization Unit 

1 1 4 Tire Transfer Equipment 

1 1 5 After-Cure Processing Station 
1 1 5a Postcure inflator 

1 1 6 Unvulcanized Tire Table 

1 1 7 Vulcanized Tire Table 

1 1 8 Storage and Retrieval Station 

121 Metal Mold Switchgear 

122 Base 

123 Guide 
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1 24 Vertical Unit 

125 Rise-and-Fall Unit Section Lock Grasping Device 

130 Vulcanization Metal Mold 

1 3 1 Up Metal Mold 

132 Lower Metal Mold 

133 Container 

1 34 Segment Mold 

135 Up Side Mold 

136 Lower Side Mold 

1 40 Vulcanization Unit Round Trip Driving Gear 

141 Vulcanization Unit Support Guide Section 

142 Roller 

1 5 1 Vulcanization Unit Mechanical Component 

1 52 Sprocket 

153 Motor 

1 54 Bar Link Chain 

155 Drive Bar 

1 56 Thermal Feed Hopper 

161 Up Platen 

1 62 Lower Platen 

1 63 Up End Plate 

164 Lower End Plate 

165 Tie Rod 

1 66 Stay Plate 

167 Thermal Supply Hose 
1 69 Hydraulic Jack 

1 72 Rise-and-Fall Unit Section 
175 176 Manipulator 

1 8 1 Metal Mold Junction Station 

1 82 Metal Mold In-and-out Equipment 
C1-C3 Activity station 

F 1 -F9 Activity station 

Dl Drum change station 

EX Extruder 

R Rubber ribbon 

D Body of revolution 

AP Ribbon attachment equipment 

A 1 , A2 Layered product 

RLReel 

TC Surface treatment finishing code 

AR It lengthens and arranges and is a roller. 

IH Insulation head 

CGS Rubber strip containing a code 

PR Pull roller 

FT Festoon 

AH Attachment head 
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[Drawing 1] 




[Drawing 2] 
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[Drawin g 3] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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[Drawing 10] 
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[ Drawing 1 2 ] 
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[Drawing 13] 
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[Drawing 14] 




[Drawing 15] 
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[Drawing 16] 




[Drawing 1 7] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1 /6/2006 



JP,2004-174765,A [DRAWINGS] 



Page 9 of 9 



(h) 




(b) 



CD 
CD 



□ □□CK bs 



&BBB 




[Drawing 18] 
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***iW<a*a*ft»t£SfcWU £ftfcogB#JHfc*:it^ft#ffi«l 7 a. 3 0 a. 3 1 
a. 33a, 32a, 34a, 3 5 a rt*IS:it ^ftT^So 
[0 0 6 4 ] 

IB, 2 Bli±ffi5£teffl>i-ftK J: oTffl*#»t& Jt*o ^ -^SB*t I L 

ItafcRLTIdU dftKfflv^;*. h «; -y/t LT, H 1 0 K&lf2> 3- KA *? a'A* h 'J 
y -f<Dfr*> 19 — ^ipi<7)#^^ rfA v- h l 5 a «fc ^ff tBL, y^r 

1 5 b±-C, ^^t-TS^>f ^-9--f XniSCfcftStiifcBfL, ? tL^ffl>t^)K^, ft 
1 5 c±toir^tTNir-^y- h*JB«Lrt:13L 3£¥ K9A^R 
1^t)cfigM K7A 1 1 I'Wgi"^ «t ZfibV K9A1 1, 15c 

[0 0 6 5 ] 

^-^^SUtfPSrJfi^lti^fiRLTti, K 1 8 a tf^^ § tB ? ti?z&&t.<D 

<?)fi|5gf-e^?tt^3- KA *9 HJ 7yCGS^?K7A 1 8 c±^|fi#tt, C: 
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A l 8 c SrRHtKM K7A1 1 KW-m-t& «t ? #t&U £*i<b<7) K7AI h 1 8 c t 

zmmz^xm&ztz.?)^- h&&®. k^a i i±K$KmLx*-*xuvi;p*m.fr'tt 

VfflW'Vffi.&iilffJ 5 >^£>=b-£T3£^ K5A18c K7AI 1 H^g?^, 

[0 0 6 6] 

2*:, rtii«^;vhMlBi:o^t(i, 'J - A/* * > K 2 7 a ^^>^§ ib 3 Htz&&. 
dOffcprc^JftSftfca- KA>9 h >J G S^fiKSI K7A 2 1 ± it^flfrft- »t 

[0 0 6 7] 

t>/Ufi-77 C C H <7> fls J J . * >f ^ 1£flg± HIS co & v> $6 B "C £ *i £ "C £ & /i *t 
[0 0 6 8] 

^.j tf- KPB KWLTJi, f^fXri; Kdtl^fcT- h y * l 9 b fciMtLT 

XU -fey he- KPB*tt»)±tf4i fcHJ: ^t^XCM^WJo 
[0 0 6 9 ] 

t^LTil F5A2 1 ±-C*Sg:Kfc*ia L T £ <7> * »t & rt s , icoi: 
[0 0 7 0] 

Rfittl*aK9Al 1 »fc*##faW#J: tf*4*&^*>f ^«lftft#fc#J£ 
4i 9«^?*LTfei9, — >t\ h ^;i4£fi£M K?A 2 1 & #| & & $& # fa *I ct> ? 
^r«llfta5WM*M6"C**J: 9. Kn 7 ^2 1 b «fc U?nT#2 1 all± 

<aMPH*'tt*K£S-C§* «t ?fl*l£3*iTi/»* 0 fc/iU I^S 'J Af <t;^^ tn^iLt 
ti> hn^f ^j^S K9A 2 1 ^iLTM?*4A«, A <7>3£&£#r * h * 
-f A(*jT3c&-C#£ «fc 9»ZO)Sai-7 h 5 ^ilUv^o 
[0 0 7 1 ] 

-*-fc*>^ <*>J5fcS.3.-y h 5 fc*3V>"CldU &4lttii2 3 <D, ftm^T-Z/ a > F 1 K 

)l'3fr*ffifcftf$.m®-i-Z>c\ttfX'&Z>£omtf( 1 2tlX^X, UIK5A2 lW9->fX^0 
*)#;t*fHfctt. if> fttXr--> a > F 1 -Cli^ait^^l K7A 2 1 
tz&Mi3M2 2 $rl/-JK:05eL> 3fcv>-C£OJift£!&* 2 2 K7A 
^t^^-r-i/a >D 1 KfJl&U £*i£;&g[g LT, £<Z>£Mfc»X 1 <7> 
Si ? U-JUgU^-t *»jRLTM K7A 2 1 M^$2 2 r £ £lfrfi£|§x 1 

SBfrfc^M* »x 2<r>u-)utmmLx, ^$iiix 2 n#«$*T*v^«f 

-fX*>fifeSl K5A 2 1 OTLfc)$i^$2 2 £ J&x.* -> a >D 1 F*lKf* 
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J: *)m#fffl'C&.m Kv A 2 1 £2!Jft-r*£ t^"C|l,o 
[0 0 7 2 ] 

^C, "VS&it->^r A l ^MtS^^ftllllly^f A 3 Ko^-Cfftl^-r&o 121 1 1 
tt> *>f ■YUD*V^7 L A 3 l?U**>— o^JpfKv^-rA l o 0 iffiSKRSHfiSL 

[0 0 7 3] 

#iit^fAl0 0l^ -V>&mmfflXT-z/a 7 1 1 2 *EBU #lllxf-y 
3 7 112 Sr + 'ki U — "^^iUily^'f A 1 0 0 ^JlW^SB EB* r - -> a 7 1 
1 2 ^^f^i^-SElL^- c?> iiH co R 5fll R 2±fc % H £ ftp $c X -f- -> aVl 1 1 

1 1 <V*ft?tlfrhtett&®.mK&M'PmXT-l' a 7 1 8 £*5&Sl*«.x -r 

-v a 7 1 8 1 Hja«i-*-€-tL-F*L<7>iP«6^r— va 7 1 1 ltf*fc1!fcffl»*<*>;&n«&S* 

^MffiAHSl 8 2 *8K»tfc>bw-C**o 
[0 0 7 4] 

£ tz, #iP«S->x-r A l o 0 izii, E3oJpiSt^x--> 3 > l l l </> ^- *i -r *i i; , &Mfflffl 

7,7--=; 3 > i 1 2 t<7>ffl&&&m.$L-r2>, mi$<Df*-( ^tm^-y n 1 3 *wtvx 

A 1 0 0 ^a^PSfc* -r--7 a y 1 1 1 fc*H£-r A'Jnffc.a- — 7 M 1 3 filtrt 5 

[0 0 7 5] 

temffifflXT-zsa y 1 1 2<o, iiLtKu, inas^-r-v' 3 7in £ses-r&^ 

M EH * -jr - V a 7 1 1 2 t*iDifsO^-f ^*SAi"4^S!BilB^x-'>a 7ffl*-l' J r 
1 1 4 SrSfi!»tT^*o ^MPSS^t^- 7 112 * -V f* * <?> 4» 

—7371 12 i:MLT, ^*£<*>3Mfr?>i £ m LA*it4. 
[0 0 7 6] 

*jfc, :tf)?^ti«Sf 1 1 4 <Of^®j«£HF«3t-. mm? J VGTKzf^yB SrifL 
, iP«ft^^-f^T^A,yv^B^^i9^i--7-v^*^Sl 0 8 a*^x.fc^9^*JK 
Xf->a>10 8i:, Ath^^x-v'3 7 118 t AiBS^7-'>3 7 118 

1 1 4ri»5>3£»tflJl*) — «f^-r*JJDii»^-f ^1B^ 1 1 7 i: SrM^Tgefi-r* t t 
Z.ilt><DM7T-i/ 37108. 1 1 8MC, ZtlhwZilt'iWXT-Z'' ay 1 

0 8, i i 8C?^tGT, T*^»t^L"t&. < 1 1— m-eji— iaw—zfv 

-9 1 7 5 > 17 6 £@e!S:i-&o 
[0 0 7 7 ] 

z^mx-im-^m-^m^mm^^xmuLti^rfi^fi^w-^i 1 6, 117 

*oT<b> S&l 1 6±^<7)*liPiE^^-YGT<7)JgAi5i:0 ! \ 1 1 7 3*»fe©iP*»* 
[0 0 7 8 ] 

W&WkM^-T-V a 7 l l 5 &8fi!»}\ i<D^r-y3 7 l l 7? 

m^fj -ttkpc i wm&m-rtfx Y**.T4y-7v-*? 1 1 5 a^sei^i-^o h 

* y-7V- 9 1 1 5 ati> mfr<7>? J V&mfZfizp c I #k3£ift1-ci t ^nTitlKi- 
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w^-rs&i 1 6 *3«t nmm?^ 1 1 7 tK&^-oi, ?-fti^ >e<7><^ 

[0 0 7 9] 

CKOMv^xA l 0 0 *m&-f&&to : mXT- v 3 > 1 1 1, ^MBiXf-ya > 1 
12. is <fcD\ itL^cOK^MWJ^^ ^M^-y M13 Kov>Tf£!3J!£#n 

x.& 0 mi 2 {±*^^-r 7 h 1 1 3 £^-fffi!iffiia-e&&o io*^^ ^ipffc^-— 

iK^-raw^s! 1 3 o^Mt^Jo 

1 3 0 li, ±fflft9 13 1, TpB#M 1 3 2J3iO t 3>ft 1 3 3 £*x., t*L 
W-fco-^^-f KfB^Mt&-r&T^-f Kt-Jl/Kl 3 6Ux.> ±MH 3 1 14, 

[0 0 8 0] 

3£>K, */*4 ^Wti3.-<y hi 13 1:, 3 OiOffiSffll^gL, iP&T' 

?f >ffi*mi&-r2>, W7f> l 6 l fcTSB^x > l 6 2 t *8fc»j\ *i<e*i<£> ^ 
7f>16K 16 2 KUU 1 6 7 fcS&KL-CH-C, fftit, «x.lf % 

i|Lt,<D^7f >1 6 K 1 6 2 <*> rtSSfcffitf M:MLT, C 

tih<vy'9T> 16 1, 16 2 &Dm-rz> itm*. iwiii, ^^i-sM^M l 

[0 0 8 1 ] 

$£>K, A/JDKEA- ^ h 1 1 3f±, Me&Ml 3 0 t, Z0)WMf6teM&-rz>*irL 

fjl^5f> 16 1, 1 6 2 t *— #69 ±g&.x> h 1 6 3, Tg&^c. 

>K^-M 6 4 fc^/L* £ £ tic. Ztlb<D^> Y 1 6 3 , 1 6 4 l^±£il 

ISt^fflt^^-fn y K 1 6 5 t , TSB^> Kt/I'- M 6 4 fcJRJjttlt fcft, 
1 3 0*±SB^^ y 1 6 3tctfJEL"C, ftnffi&M 1 3 0 £*fftt»t£r*J±v v y * 

16 9i:«r^TL, £ *i£><7>^> K'/l/- h 1 6 3 , 1 6 4 . 9 4 n y K 1 6 5 & X tfffifc 
i?V v*l 6 9 f±, W>M LT, M#M 1 3 0 tlTC^?fV 16 1, 1 6 2 t 

[0 0 8 2] 

K 1 6 5^T$MfcSilg&*TgB^>' M64 KHfei-* t t *>K % 

9 4 Vy Kl 6 5 0±SB3teSKSR*, 9 4~fV- M66 LTJiSBi > K^l/- h 1 6 
3 £<*>*>f h 1 6 6 M&M?>#'kC9JS*3 tcSftr* i J: «9 

, ^^fn?K165k, ±£B^> F/W- M63 fc&«#U i(?)#^$-fSit 

[0 0 8 3] 

±fU#M 13 1, lgf7"7f^ 16 1, ±2RJ-> K:/V- h 1 6 3 £ X Xf9 4 ~fV- Y 1 
6 6 l±, ±$>x.> Y-fV- Y 1 6 3 SSDllffcU-ftfcftoTfWin^i-y h 

M^-r-v' 3>lll t^Ili^f--> a > 1 1 2 t tcov^Tgi^-r^o EI 1 
3 fi, 0 11 fiD#i)P«it->^-r A 10 0 <7)-(7)tI|i^f a 1 1 2 i £ tUCfcfln] L 

"CKtt^Hfc— <7>iDflfD^r---> 3 > i i 1 1 &7?;-rjEwmx-&t) , n 1 4 »*, mi 3^ 

!lx i v-x I v^^-r^ffld-c^^^, #p§£;*x- v 3 ^111 KonTti, tiHi 

[0 0 8 4 ] 

-e^-etL<7)«X-r-V3 > 1 1 1 (i. Sfe«t*ttiJ&-r*«t«lt«#&P 1 5 6 t t i> 

)V%\\fax.=. y M n *r^<^JPffi^>-v 3 > 1 1 1 t ^MH^B^ 3 > 
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[0 0 8 5 ] 

zmm^-y h&'<s.mm^wi 4 o(±. ioat^-y mbkj^&i 5 it, ap^-^ h£ 

tftfW.KSBl 4 lilU »9 HUjjc £ *L, fluffed h IgS&^fi 1 5 1 l±, row/n^7 h 

1 5 2 MKgHtigf? ^- ^15 3 KJ: otii? *l* V f-i- y 1 5 4 <??— oc7) 
V >^K@5E£*l£,igifr^- 1 5 5 ^Ix.T^I>o iglfc^- 1 5 5<7)^fe«ffi*> H^L&v> 

> 1 1 2 tEMtfitt^^i:, m MinttK 51 jfg f & £ t > ^-H53 £IE®J 
LT'J 1 54 *'&®M$L-fZ> ZkK£V), )VM$ix-~v Ml 3*tt 

[0 0 8 6 ] 

%mx-~v h%&JfJ KSUl 4 1 li % 1S^c7)n-^ I42fc, £ it <b ££#1" * n - ?m 
^143t £*/L, iaf)«n-7l 4 2li, Mfo-r ZMm^T - a > 1 1 1 i^IH 
rax-r-->3>l 1 2t«)Wi:, iiif.$:i^EIi:¥ff(:, — 9!lfcfcoTEyr|3 *LT^ 
&o — /HMfca. y h 1 1 3*>TB5fc.«t* CK^iSfi^Ica t¥fr (:r ;£<7);F-f K 
V-;H 7 1 £3fci9ttlt"t\ Zcoifj FI/-J1/ 1 7 1 ttJ£-T&?!l<7>n- 7 1 4 2_k£ 

a> 1 1 2 i:MLT, aM?«iW s -eU. 
[0 0 8 7] 

J^±<7)j: •) iaftj-^y hftmiEHj^S 1 4 0 <7>inS6^-~y ksbi 4 1 

•t/NV )um^~ y h 1 1 3 0fM&EWK!ftKLjfc$S*l<*>n--9 1 4 2 -el8fifc-*-& £ t \z 
«t 19 . 12 1 1 fc^-t-J: 9 fc. I*Tf»^-e, fin^ h ^ ^ infifc -> * r A l o 0 

[0 0 8 8 ] 

Ld*fc, H 1 1 ic^-f J: 9 fc, ^-tL^tL^M^-r- v a > 1 1 1 fcggttfcfllH*^-? h 

amiEi&^gi 4 o eh* r-v 3>in t-e^ia#»c*v»T<), m 

[0 0 8 9 ] 

*AM«a^y h 1 1 3o#iiic^LT(±. mmw&ni 5 6^f)i«^ii& 

^&£&<7)£y&'&y&*-X 16 7 Sr*/M Ji'infilc^-- y M 1 3 W±T07'7r> 1 6 1 

> i 6 2 fcg&KLfc* S» infiS^— y h i i 3 *i&W}-f2> £ t^-c§ &<7)-e. ;win 

ffcx — ? h 1 1 3<^»a&ft»-C<>iPflft**iR-i-*£ t7i s "C^, £ <afMftl$M* infills M?> — 

£ & <> 
[0 0 9 0 ] 

^!Plffl^f-y3>l 1 2(i, HI 3 fciS-J-J: 3 f^^K, ^iLTIfcW 
^jQKjj-^y h 1 1 3<*>fl-SM.-y h£&l 7 2 *g-&Z^2>&MmmmWi 1 2 1 ^^iS 
o £<7)#MI3ffl^g 1 2 1 7D7IJ: f9BT^n-7t:fe^^LT@5E?*L^^-X l 2 

2 £(7)^-X 1 2 2 KJRi9<hNtfc# , >f h* 1 2 3 L * ^ffiS&ISfiH «t 
UTtJ±Ti-7 h 1 2 4 t ^x.^o £<7)±T^-- 7 h 1 2 4 -t/M ^iDflfc 

-3.- 7 m 1 3 OHtrie^^ -/v - h i 6 6 ^la^^-^T, hvi/- h 1 6 3 1 9 

-f n y K 1 6 5 t^M^L, ifctt, t tC, ±^-x> K7"l/- h 1 6 3 5rffi 

^fL. hf|5n y l 2 5 £Ax.TV>& 0 

[0 0 9 1 ] 

£ O ^ >f -V iDfiit -> ^ r A 3 KiJ^Ttt, *imt<r>*?<< tGT^I^rA 2 «fc ^ A 
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1 Sr#fl8LTSiWr*o 
[0 0 9 2 ] 

WLLtci>t, TjjrfHWLTsT—Z/ a > 1 0 8T% ^flPfifc^-T tGT^K^T'B^ 

, ^MKflfl^'f-v' a > 1 12 a y 1 1 2 -eii. ico^ 

-f"CK> iJD«^*<0^-f ^T*^^aiL7t:^<0*/NM;Vl)P^a-^. ^ h 1 1 3 t5*> *<*>iJlHift 
1 3 0 £Bi&Lfctfc& _ Cf$ttLTv>4£>-c, ^Jp^cT) ^ -Y G T £ > ^^Jo^^M 1 
3 0 K-ty hT&o 
[0 0 9 3] 

i'^l'iiMl 1 4*, iSHIB^f-i'g^i^iaj^f, £M§3Sl^Sl 2 l 
SrTftiS-frT* ;vijDfiSc^^^ h 1 1 3<Dg-f$x.~y bffil 7 2£TI$£-£> #1^^- 

-y hf&n y ?m&%&m 125t, lE^t?* 1 6 9 «t h§K 
1 7 2 4r*/t>f ^infflc^-- '7 M 1 3 c7>4&<7)£I$#i: n y ff2> 0 
[0 0 9 4] 

*<D&, iO-t^-f hi 13*. jBflfcjL-y hft^SEKj^Sl 4 0K£*9> 
iJPic^-r- va > 1 1 lfcfMKlU iO*^JDZjtt$*L^:5tcijiiat<o^-f-VGT4:, T" 
-is ay 1 1 1 -CiDic-rSo jD«**£T-f t/NM^Ha-^ M 13*, IfflKt^ 

-•y h&ttKfti&fi 14 0i:J: MM^t-y a > 1 1 2^11^ 

*-r-->a > i 1 2wiiiHiii 2 1 k «fc »3 jjm&m. 1 3 o *g§j&u tmm*<D* 

[0 0 9 5] 

g y 1 1 2 ^^>^tn?iicftta^x--> 3>1 15 fcfMRL* ^P^^a^x- v a > 1 1 5 
■C, i^^'ft^PCI^M^ito P C I fel^T U tiDl&l^ f - -> a 
y 1 1 5^<b> i HCJ: 19 flnflSiS*^*^ "VT fcSCHRi? iBLT^^ 

*lfe^-r--> a > 1 0 8 K&M-f&o 

[0 0 9 6] 

Blli:llUW->AfA3li, Y£JPSrr&l£iiE, iDfis&Sl 3 0 £HEB1-*8I 

T(±> JjPtfjt* r - a ><?)gea£* ^M^ffl^x- v a > £ PM±K d ft^b £ 

>b<^t L£t5 ? . 1&<7>ffiS> *0x.tf, iDfie^-r- v a ^ frjti&fcfcffifa L"C <> <£v> 0 
[0 0 9 7 ] 

01 5li. 1feO*ifcJ&a8o*>r -r A 1 A£^f SeSd-e*^ , Z<D9&&Z/XT 

A 3 A {i , =:^tj !&A,7tf^^c<7>ipSfc^ 9 1 k*tL-Pti<DjjafflBkK-ttl&Lxmfc$ 

tLT^TfC^PC I 9 2 t^Mt^So *LT\ i(7)v7>xA 3 A "C9 -i M fciPifc-*-* I* 

RLttt, i«I->^rA2 j^fcS&JtAfifc^'J - ^ * ^ -v *Z invito Mfe 9 1 K 

i£A L-ti-c^^^jc^y ->*-f -vfcsejtu ^^^nif 9 1 kak *l tv** 

inifil^&fcfflCTADifcfcia *&-*-*<, totftW&TLti&b. ^ft^ft<7>iPfifc&r t 
HifeL^9^&;bDflc3ftfc*'f^£^ffiL£ft4-PC I 9 2 i6# L *> i: jfc W =r > 
9 3CJ:^ £*it>*<fc2E->x-r Afclft3&-*-*o 
[0 0 9 8] 
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•C^JR^r-v' a > ^iUiicXx-v' a >-<DgEB& £*iib<a#K^O&<7)7!>*#X- <b*i& 
oll6 (a) , 0 16 (b) , 0 17 (a) > 017 (b) . 018 (a) > £ X *>\ 
018 (b) H*ft-eft£ft£><aEaiH*jF-*-o ^-*i^ti<7)0K jsv>T, J&M^^t- 
-5/a>***^T*L, iBflfc*'r--> 3 >£TOt^U fit, fti!cjfe + <a* >f -YO 

fcc^t U JftSV-X-r Afc 2, infill V* r A £ 3 , Mv^tA^ 6, HyXTA?) 
-tfJfifcM.a.-s' h £ 4 , ^-<7)^M^--7 h £ 5 t Lfz Q 0 16 (b) fcjjs-f E 

tt#*JStf&agK^Lrt: ! b<75fcfflM5U 018 (a) > 018 (b) ^^tTtiWv 

[0 0 9 9] 

W ^MKjfiS F5ATt"- *9 K * #r *) al ft*©-©*!* 



i 

2 
3 
4 
5 
6 
7 
8 
9 
1 
1 
1 
1 
1 
1 
1 
1 
1 



0 
1 
2 
3 
4 
5 
6 
7 
8 



* w y m x t- a seg0 -c& o 
j£ m % * <7> * y £ ^ -f if m 0 -c & & o 

fig; a it + <?> * w -v £^ -r EBF tB 0 -e * & 0 

fifcSafe+*> * -f Y ^^-T if® 0T& So 

M^x-v 3 >fc^aWH^r--^ 3 > i: *^-TiEffi0-e$)S 
iPfifc^-r- v 3 > t^MI^Bfl^x- v 3 >*^-f-¥®0-e*)So 



1 

2 
3 
4 
5 
6 
1 
1 
1 
1 



* >f -V fist -r A ^^i-gg 

> 1A ^^YMjitv^7A 

^^ttly^f A 
, 3 A 9 4 YiPfiS^X-f A 

— <7)M J.-=- h 
^ Y^^tv'^ T" A 



"C 1 ^) S o 



1 

2 
3 
4 
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14a tf- K«J#y 

i4b >*y Kffi^y y? 

1 5 a 

15b 3 > ^ T 
1 5 c ^¥ K 9 A 

17 ^#-y8R*i"a*#»t^a 

1 7 a , 

18 *-*xMI*#(tiI i° 
18a U ^ > K 

1 8 b Pffim 

1 8 c K 9 A 

19a tf- K>> > K U > jK s» h 
19b tf- h -y ? 

2 1 ho^^^ttIF*7A 

2 1 a 3 7# 

2 1b e-Kn-^gS 

2 1 c %-%X$t *)MLm 

2 1 d -ty^yvV 20 
2 2 fS-(7)J&l!£3e 
2 3 ^SSfliS 

24 ry -^-f^f*®^ 

2 4a ffi*#y >^ 

2 5 ^y ->^-f -Yi&in^^T 

2 6 ftgMgttH£B 

2 6a n^ffiSj^fi^m 

2 7 i*hhjb^/u h^wia^fd-tt^S 

2 7a y -fr7s9 y K 

2 7b #tH$S 30 

2 8 wn®^ h fflttmfrttifmw 

3 0 h'ryy? v ->g yffiW&frttUr 

3 0a 

31 h Vv F^til*#»ti 

3 1 a #>ma 

3 2 T>f-f-^*tm*#»t^S 
3 2a 

3 3 ^ t -7 y 7 KWffl*#»tHf 

3 3a WtB^ 40 
34 * - JU«Mtlft*f!Nti61l 

3 4a # 

3 5 tfAf x-7rMi*#ttSI 
3 5a WtBtl 
9 1 Ml£ 
9 2 PCI 

9 3 mm^y^r 

10 0 imficV^-rA 

104 ^SI3K^-r--> a ymrj ^teWMW 

108 79^0|ji^-r- -> a y so 
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10 8a rmmgiW. 

l l l iDfifc* -r- *s 3 y 

1 1 3 ft-r ^ipfiiJt.- y h 

1 1 4 ^w-v^f^fi 

1 1 5 f^iPiit^kS^ T - v- a > 
115a x-TJ yy — 9 

1 1 6 mm* j ^m.-^ 

1 1 7 jmiiff* r -f"V*& 

1 1 8 Aai*X-r--> a > 
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